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Physical and Chemical Properties of Hom Bai Toei Brown Rice during Storage
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Abstract

Hom bai toei rice (cultivar 85) from southern Thailand has specific-pandan flavor. In this research, the
changes in physical and chemical properties during storage were monitored. Hom bai toei rice was packed in
vacuum and non-vacuum nylon/LLDPE plastic bags and then stored at room temperature for 6 months. The
physical properties such as weight, density, color and the chemical properties such as moisture, protein, lipid,
ash, fiber, amylose content and TBA value were determined monthly. It was found that non-vacuum Hom bai toei
rice had lower lightness (L*), but higher redness (a*) and TBA value than the vacuum Hom bai toei rice during
storage for 6 months (p<0.05). Thiobarbituric acid value (TBA) of fresh Hom bai toei rice was 0.55 mg. of
malonaldehyde/kg sample, while the TBA values of non-vacuum and vacuum Hom bai toei rice stored for 6
months were 1.15 and 0.97 mg. of malonaldehyde/kg sample, respectively. However, there were no significant
differences in weight, density, moisture, protein, lipid, ash, fiber and amylose content of Hom bai toei rice between
packing in non-vacuum and vacuum nylon/LLDPE plastic bags throughout storage period (p>0.05).
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Introduction

Rice is one of the major cereal grains of commerce worldwide. Rice indicates an important role of energy
requirements and nutrient intakes, especially as a primary dietary source of carbohydrates (Yang et al., 2006).
Brown rice is obtained from de-hulling process. Changes in the chemical and physical properties of rice have
been reported during storage (Zhou et al., 2002; Kim et al., 2004; Park et al., 2012). These changes including
protein, ash, lipid, fiber, amylose and TBA value affected rice quality. The conditions during storage such as
temperature, light and packaging also affected its quality (Zhou et al., 2002; Park et al., 2012).

Hom bai toei rice (C85) is cultivated in Phatthalung province, Southern part of Thailand and now it is

becoming popular. This rice characterized by its strong pandan flavour, high nutritional value and soft texture
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formation after cooking. However, no scientific report on its changes in physical and chemical properties during
storage is available. Therefore, the objective of this study was to determine the physical and chemical properties

of Hom bai toei rice during storage in both vacuum and non-vacuum conditions.

Material and Methods

Material

Hom bai toie rice, was harvested in Phatthalung province, from the Southern Thailand, in the 2014
growing season. After harvested, paddy rice was dried by sun light to reduce the moisture content of grain until
less than 14%. Then, the paddy rice was de-hulled to obtain brown rice by using a commercial de-hulling
process. The brown rice was stored in a vacuum and non-vacuum nylon/LLDPE plastic bags at room temperature
for 6 months. The brown rice was analyzed monthly for physical and chemical properties. Before analysis, the
sample was ground by a grinder to obtain rice flour for chemical properties analysis. The size of Hom bai toie rice
flour was ranged from 40 to 60 meshes sieve (420-250um).
Methods

Physical properties

Grain weight and bulk density were determined by a method of Wadsworth et al. (1982). Color of rice
grain was measured by colorimeter (Hunter Lab Reston, USA) in CIE L*, a*, b*.

Chemical properties

Proximate analysis of Hom bai toei rice such as, moisture, lipid, protein, fiber, ash contents were
determined according to A.O.A.C. method (A.O.A.C., 2000). Amylose content was determined by iodine
colorimeter at 620 nm using amylose from potato starch as a standard mixture (Juliano, 1985). Thiobarbituric acid
(TBA value) was determined (Wood and Aurand, 1977).
Statistical analysis

The experimental design in this study was 2x7 factorial in completely randomized design (CRD). Three
replications were done for each experiment. The analysis in chemical and physical properties was determined in
three replications. Only the analysis in size grain, weight grain and color was done in ten replications. Then data
were subjected to analysis of variance (ANOVA). A comparison of means was carried out by Duncan’s multiple-

range test. Analysis was performed using a SPSS package (SPSS for windows, SPSS Inc, Chicago, IL).

Results and Discussion

The changes in physical properties of Hom bai toie brown rice during storage for 6 months were
determined. The result is shown in Table 1. Hom bai toie brown rice was slightly decreased in weight and bulk
density in both vacuum and non-vacuum nylon/LLDPE plastic bags during storage (p>0.05). Color of rice was
indicated by lightness (L*), yellowness (b*), redness (a*), hue and chroma values. The lightness (L*) is indicating
brightness. It represents the brightness as white at L* = 100 and the darkness as black at L* = 0. The yellowness
(b*) is indicated from positive b* value and redness is indicated from positive a* value. In addition, Hue is
indicating gradation or variety of color and chroma is indicating saturation of color (Munsell, 1912). Lightness (L*),
yellowness (b*), hue and chroma values of rice grain were decreased but redness (a*) was slightly increased in
both vacuum and non-vacuum nylon/LLDPE plastic bags during storage (p<0.05). Hom bai toie brown rice in a
non-vacuum nylon/LLDPE plastic bags had lower in lightness (L*) than in a vacuum nylon/LLDPE plastic bags
(p<0.05). Lightness has been found to be an important factor affecting the quality of rice (Park et al., 2012).
Lightness (L*) of fresh Hom bai toei brown rice was 71.53, while lightness (L*) of non-vacuum and vacuum Hom
bai toei brown rice stored for 6 months were 70.47 and 71.29, respectively (p<0.05). Under non-vacuum

condition, oxygen affected color of rice. In general, lipid oxidation under oxygen condition is leading to the
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formation of carbonyl compound, which undergoes maillard reaction with free amino acid in rice and yields the
yellow or brown color (Kim et al., 2004; Shahidi and Zhong, 2005).

Table 1

Grain weight, density and color of Hom bai toie brown rice in vacuum and non vacuum packaging

during storage for 6 months at room temperature

Storage period Weight Density Color

{Manths) Fackage (a) (glem’) L* a b* Hue Chroma
0 234:003%  0.1009:00008™ 71532038 1.50+0.16 18824024 140001 19232033
1 230002  01007:00006" 71.06053%° 1.50:015°  10.06:02% 1.40£0.01° 19122024
2 228:002"  01006£0.0007"° 71.042054%* 1.60:0.14™  18.97z0.22° 1.40£0.01%%° 10042023
3 o 227:000% 0.1006:00008™ 70832034  164x018%  1807+040°% 1.48:0.01°°  19.042047
4 vasm 225:001"  01004:00002"F 70792032  1.68:018% 18.02+0.52° 1.48:001°  19.0920507
5 224:005"% 0100400001 708420577  1.70:0.19° 18.05£046°°°  1.48:0.01%  19.02:0467
6 224:005% 01004200001 70472047 1.72+0.20° 18.51+0.56” 148:0.01° 18592056
0 234:003"  0.1009:000068" 71.532038 1.50+0.16 18.7240.24™°  149:0.01"  19.23:033"
1 225:003% 0100700007 7141046  1.54+007" 187320447  149:000™ 18792043
2 224:001™  01007£00007™  71.37+043% 1552018  1870+074%F 140001 18772074
3 Vacuum  2.24x001%  0.1008£0.00068™  71.35:032%  1.44+007° 18614017 1.409+0.00° 18672017
4 224:000%  01006:00003"° 71332032  1.472012° 18.620.16™°  140:0.01° 18682017
5 224:000%  0.1006:00004™ 71312035 15120177 1859:020°F  149:001°% 186520207
6 224:000"  0.1006+0.0004" 71292034 1560187 18570207 149001 188320207

Note: Means with different letters in the same column are significantly different (p<0.05); NS is non-significantly different (p>0.05).

Table 2 Chemical properties of Hom bai toie brown rice in vacuum and non vacuum packaging during storage

for 6 months at room temperature

Storage period Muoisture Ash Frotein Lipid Fiber Anylose
(Months) Fackage (%) (%) (%) (%) (%) (%)
0 1105023  1512004" 10752040" 289:012% 0322:013% 19.75z0858"
1 11.082065% 1.52:010™ 10742021  288:083" 032:011" 18.83:087%
2 10.82:048"  152+023F  10712040% 2852034 0362019 1880=032"
3 Monacuum  1045:018% 1512035 1073:020™ 2882+039™ 0362010 18.88:z055"
4 1042:066"  1.50:035" 10712020  286:010"™ 035008 18832097
5 10.40:080"  180:008" 10702014" 2842021 03282007 1887=021"
B 10.292003% 1502017  10702000%  282:017" 0352003 18.00:031%
0 1105023  1512004" 10752040 289:012% 0322:013% 19.75z0858"
1 11.012043% 1512008 10732050  288:043" 036:008" 18812088%
2 1081040 152+008" 10712038" 287088 036:042% 1880=010"
2 WVacuum 10.732065"  180:006™ 10702027" 2852014 03252033 1882:012"
4 10.72008"  151+039" 1072:023% 285:055° 035:023% 1881=031"
5 10712027%  180:002"  107020058" 2.50=016° 03252005 1883054
B 1070027 1524031 10712025" 265:0068° 0362001 1881008

Note: Means with different letters in the same column are significantly different (p<0.05); NS is non-significantly different (p>0.05).



202 @uiiEng 7 46 a17u# 3/1 (MiAw) Fuge-5u91AN 2558 9. INgAARFINEAT

——— Non-vacuum
—&- Vacuum

0.2

TBA (mg. of malonaldehyde/kg, sample)

0 T T T T T 1
0 1 2 3 4
storage periods (month)

L]
=

Figure 1. TBA value of brown rice in non- vacuum and vacuum nylon/LLDPE plastic bags during storage for 6

months under room temperature

Note: Means with the different letters in each month are significantly different within two packaging conditions (p<0.05)

The chemical properties of Hom bai toei brown rice during storage for 6 months are shown in Table 2.
The chemical properties of Hom bai toei including moisture, ash, lipid, protein, amylose and fiber contents were
not changed during storage either in non-vacuum or vacuum nylon/LLDPE plastic bags (p>0.05). However, TBA
value of brown rice increased in both non-vacuum and vacuum nylon/LLDPE plastic bags during storage
(p<0.05). TBA value of fresh brown rice was 0.55 mg. of malonaldehyde/kg sample, while the TBA values of non-
vacuum and vacuum Hom bai toei rice after storage for 6 months were 1.15 and 0.97 mg. of malonaldehyde/kg
sample, respectively (p<0.05). Hom bai toei rice in a non-vacuum nylon/LLDPE plastic bag had higher TBA value
than in a vacuum nylon/LLDPE plastic bag (p<0.05) (Figure 1). Therefore, it can be concluded that oxygen
promote lipid oxidation (Zhou et al., 2002; Shahidi and Zhong, 2005).

Conclusion
The vacuum, non-vacuum nylon/LLDPE plastic bags and storage time had influenced on the changes in
physical and chemical properties of Hom bai toei brown rice. Hom bai toei brown rice kept in a vacuum condition

is the a better condition to minimize the TBA value during storage under room temperature.
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